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(57) Abstract 

The direction and magnitude of the level gradient of a gray-scale image are found for each pixel. A line segment with a predetermined 
length is drawn from a pixel whose magnitude of the level gradient is over a predetermined value or from a point spaced by a predetermined 
distance from the pixel. The brightness level of the line segment is made to correspond to the magnitude of the level gradient. Portions where 
many line segments cross each other or many line segments are densely present are detected, and the center, angle, and so forth of an object 
appearing on the image are recognized. 



V b -r • i/^AIfttfeut, ® it r £ £ b ^ ;u £j 

^ ;i/ ^ 12 © * £ £ ic # j& £ § » 

o 't o 5 i l/f , S ^ ^ f 1 L t ^ 5 1 filf ^ ^ ,tB l , il 



AE 


77mai» 


DM 




KZ 




AL 




EE 


X* h~7 


LC 




AM 




ES 




L I 


y \l^t>^^^a> 


AT 


h!i r 


F I 




LK 


*y 


AV 




FR 




LR 


y^yr 


r AZ 




GA 




LS 




B A 




GB 




LT 


y HT— 7 


BB 




GD 




LU 




BE 




GE 




LV 




BF 




GH 




MA 




BC 




GM 




MC 




B J 




GN 




MD 




BR 




GW 




MG 




BY 


^<7Jl — i/ 


GR 




MK 




CA 




HR 








CF 




HU 


/^#y~ 


ML 


■^y 


CG 




I D 




MN 




CH 




I E 




MR 


y 


C I 




I L 




MW 




CM 


A- — ^ 


I N 




MX 




CN 




I S 




NE 




CR 


- y# 


I T 


w *yr 


NL 




CC 


/< 


J* 




NO 




CY 




KE 




NZ 




CZ 




KG 




PL 




DE 




KP 




PT 




DK 




KR 


tt® 


RO 





RU 
SD 
• SE 
SG 
S I 
SK 
S L 
SN 

sz 

TD 
TG 
T J 
TZ 
TM 
TR 
TT 
UA 
UG 
US 

uz 

VN 
YU 
Z A 
ZW 



^7v?7> K 
K 

hy-^-y K 
7^7^t 



<7V 



WO 99/52072 - PCT/JP99/0I845 



m m & m m m 





y 


D 














% 


m 




i — 


© 




m 


it 




T>* IS 






M 


ft 




, & 






(c 


ft 




m m 




m 


<T 


5 


o 





















^* 








i/ 


^< 






$3 










m 


-r 




s< 




Si 


ft 




m 




o 


i 




2 


ft 


to 


rr 




is 


X 








> 






CD 


& 


^ 


£ 


ft 


It 


SB 


{£ 








-f 




« 






ft 




& 






m 


BE 






rT 


fig 






m 








^* 








Is 




7k 




T 


jE 


Si, 


fb 




US 






-r 




■H 




# 







0^ m m 

*> . cfc v -n m , si a 
IB i« : t tc m ft , & 

-f • 1/ ^ 7l> OS ft © 

CD tz & CD 7 U ? => 

(D % m , & W , B 





ft 


± 




Fir 


4 


© 


fiffl 


Z> 


±§ 






ft. 








CD 


t, 






fit 


T- 


2 


fl 


? 






^5 


< 


§37 

Q/C> 










IB 








J* 




CD 


** 




K 






CD 




it 




u 


ft 


± 


c 


% 


« 


t 


© 




> 








h 


z> 




t 






5 


O 




M 


ft 


iZ 




L 


*f 






% 










AS 


t 


> 


o 


IE 




fb 








If 



a © fc to © 



6 




(3 








a 




@j 


fit 


& 


m 


m 












IB 


if 


u 




m 


ft: 




> 








© 


& 














f 












© 












■r 














m 






ea 










t 




o 




ic 




« ± 


o 




X 










ft 


CD 




< 




A J 


© 




T 


& 


m 


< 




t) 








CD 






;k 


iS 


ft 


S: 


m 


** 




% 


© 


li 




«: 





















WO 99/52072 



PCT/JP99/0184S 



2 

it , & e> t » n m. %u <d =e 9 )v m ft * m £ r £ m # 

$> % tz sb , Mitic^l^f^I^^itScta^tl^ 
I: li T ifil I t- * 4 « r £ i® ft ± cd g- g & g ic & ^ t 

, ie ^ fb >s w si u £ m -r s «& s # & s & #> , a - k 
v*TMi& j p® l wmm<Dm*zm< 0 m t ** & tj © isj 

t * ft $J -T 5 .-t it , tr^IftSi-tiSfolllE? 

^ -5 FrI 1 i) s 5 o 

isioffrssisiK, £ # -T s- *fc sp ff* tfc 

-©#ft$j©-(ftE-$>|S|££f1-«|-r-5fci&fc:, i® ft ± £> ^ 
u , 4 0 & , *jg«©^FSSC**«>, £ e> ic ^ ti e> # 

L, icSSix^.i/iB, # *i 3t © ?H I? , I I 

ait & s . 

T ^ 5 (£fH¥ 9 - 229646^&?B) o 

: © J ffi I: J; ti H , SW^ftofe»*S(tfc»), £ 



WO 99/52072 



PCT/JP99/01845 



3 



m 


& 


< a 




-f 


-5 


< 






X 




5 


o 




u 




# 


6 




© 


■ft 




X 


fct 


, £ 


n 




£ 




fct 




& 


< 






2 & 


© 


IR] 


if 




a 




m 






ft 




% 








(C 


#27 


at 




& 




PS £ 






S 


© 


T- 




$ra 




B 






n 




i: 


& 




ft 








§53 
cue* 






© 


fct 




W 




T" 


$> 


Z> 


o 








ft 






#> 




n 




ft 


IS £ 


fct 








© 


Ira 


% 






© 


yn\ v. 






© 




> 


% 








n 




© 


n 


© 








> 




* 


$3 


© [6] 












5 




#> 


© 


m 


n ^ 


© 






fct 




m 







« BS © §1 ^ 







© 




BJ3 


fct 




•3 


> 










© 


f£ i^- 




ft 


■ J 


V 












m 




t- 




o 


X 












IS 


ft 














«fc 


•5 




? 






i: 




g 


m 


t 


■f 




o 






























© 


#B 




fct 




tz 


> 




:r 








© IS 












ft 




J 
















5 


too 




$ 






(z 


f -5 








g 


ft 




f 




o 


v 


© 


fS 


B£ 


fct 




e> 




y 


ft 














1SS 




tc 


f 




* — 








ft 








o 




































© 




BJ3 
















© 




PS £ 
















< 


-r 












ft 




■r 




O 






























© 




Bg 








n 


















© 


Hi 










y 


& 








1/ 
















If 


, 






© 


M 










iz 






T 






m 






© 


1/ 








1H © 






< 


t 








It 




it! 


-r 


5 


53 


IS 




aj 








± 


IE 


£J 


12 jf 


m 




IS 








T 





WO 99/52072 



PCT/JP99/01845 

4 







ft 


tz 


b 








BE 


© 


77 












5 


77 


(R] 


i: 


Pif 


4 


© 




£ 


t 










ft 




« 


fc 


"T 






19 


ft 




— 








fig 


■r 






ft 






& 












± 


13 


*£ 






fi£ 




IS 




«fc 




X 








ti 






ft 




it 




— 






13 


IS 


■r 




SSI 


ft 


OS 


ft 


13 


11 




IS 






x. 










© 


T- 






o 


































m 






b 






• 




— 








j 


2 


hf 




h 




± 


T- 




t> 


$ 


ft 






b 




• 


b 




)V 


• 




— 




T- 






o 
















«L 


m 








fcfc 










fcfc 






T- 








> 




it 


© 




m 












P 






X 








o 




























* 


© 


b 




)\> 


• 


:r 


— 




fct 






ft 






JK 




— 




T" 




ft 












( 






) 




















-r 


o 




tz 






T 


> 


b 








IE 


t± 


m 






© 




IE 


7 






© 




SE 


> 


m 




© 








© 




=E 
no 








T 








S 


v 






T' 






o 


m 


ft 




— 






m 






— 






IS 




■r 


> 




( 




t 










» 




> 


.Hfe 


) 




m 


t> 


r 









r- 




«t 




o 


I 


© 




a 




li 


b 








£ 


fct 




© 


M 


m 


© 




it 






-r 


< 




(I 








o 




f 


ft 




b 


T 




1/ 




JV 




SB 


© 


15 


fR] 




(i 


ft 




£J 


IE 


( 




IE 


© 










IE 




tz 




fk 


© 


ft 




m 






-f 


) 


© 


73 


In] 




* 




0 












1/ 




;u 




IE 


© 




IRl 








r 




77 


IS] 






> 


OS 


ft 






© 


g 


W 








X 


HI 




& 


m 










o 




© 


— 




1/ 




;u 








-r 




77 


m 


( 


IE 


© 


15 


fpl 


) 








> 




© 




(i 












'J> 








IRl 


( 


a 


© 


15 


IRl 


) 


■c 




S 


o 




© 




fck 


3 


b 










© 


•n 


IRI 


(I 




a 


ti. 


15 


ft 








o 


b 








IE 


© 


77 


(a] 


\Z 








15 


1*0 






2 


15 


ft 




f 










<r 


ft 






77 


fR] 


X 


4» 



WO 99/52072 



5 



PCT/JP99/01845 



ct 




L 






15 




— 


#J 






t 




ft 


tZ 






B 


3 


R 


© 




gp 




t 


S 


O 




® 




m 


T* 


& 




If 




Wan 


IP 




c 


i± 






IP 




c 




ft 










& 








» 




ft 




© 


& 


IS 






fZ 


X 




-2) 


0 






T* 






0 


) 






£ 






-r 




) 


o 




X 


& 








'no 


* 




■n 


) 


© 










3 


Ira 


IP 




c 






ft 


5 


0 


— 


ft 




BJ§ 


W 


tz 








5 


0 


& 


tz 


y 










# 






ft 






fiJt 


U 


IP 




C 


A* 


,6 





iRl 


X 




ct 




0 


£ 


y 


3g 


l 


a 


H 


) 




ft 


t> 


■t 


gj 


*§ 


n 


ft 


tZ 






ip 




C 


© 


& 


9 


;u 


ft 


IB 


1fi 


m 


m 


$1 


X 




If 


tz 






X 


OS 




■7" 


— 


) 


# 


fib 




gp 






o 




tz 




* 


n 


e 




15 




tz 








3 


Wi 


ft 












15 


( 




m 


tZ 


fct 








& 


ft 






(n) 


( 


IE 


© 


# 




m 


L 


tz 


£ 


■f 


h 


<=> 


R 


<D 






\z 


tz 


ct 


*>. 


y 




IP 


o 




ft 


L 


& 






T* 






V 






1- 






ft 


( 


tz 


i: 






i: 


3 


m 




(Z 


r 




ft 







T 






(Z 


ft 


( 


M 


ft 






< 


J 


W 






m 


( 


n 




) 




tz 




ft 




0 


( 






ft 


X 






& 








t> 


-r 


i/ 








% 




(Z 






^< 








It 


* 


is 








T 




f& 






(Z 


ifi 


OB 


ft 




— ' 




(D 




t» 


j 






n 


ai 


$ 


ft 




M 


) 




Fir 






& 


£ 


> 


m 


1 


b 


m 






r> 






(D 




c 


(D 


fi 


s 






£ 




< 




ft 


;u 


ft 






ji 


tH 




O 




[R] 


) 


(Z 


m 


1 


c 


m 


(Z 




15 


(Z 




*^ 


0 





3 


R 


( 






tt 


H 


ft 


) 












tz 




IN 


i: 






© 


ft 






H 


© 


IP 


n 


± 


y 


> 


— 






(Z 


ti 






( 










ih 


L 


T 






fb 


ti 


Iw 


IP 




c 




© 


i: 












T 




(HJ 


1: 


© 














^ 






■5 


















( 




iE 


-r 




(z 




f 


ct 




tz 




ft 


L 






H 




let 


R 


© 






R 


© 










ft 




li 
















© 


1" 


ct 




tz 


> 


It 




© 






L 





WO 99/52072 



PCT/JP99/01845 



ffi m £ ft 3 o fi ip & c © & 

& 5 o 

&d-o©0ij£^-fi, 

ff* * m t> t ® ft (Mat/© 

# « *r ft £ 0j§ a < , 1 1 ^ 
<d m m & c * a t> r .sg ^ t 

# % ttj £ ft s o m t- & ^ u 

£ ® ^ £> b ^ ;u £j is © 7j 
"T «k -5 t , It IP ft C £ M & 
IP ffi C © & m , X B (D 15 fa 

-3 t w ft m m , tz t * « 

# tz lit m m ( & £ © Hi a , 

, ££#IJ ft ©Si^^fr&to 

^ © $s bj§ c et s t , m ^ 
( fc t x a ® $ ) r it i 
tB $ ft , * ta * ft i/ ^ ;u 

i ffi # © Jl £ i: 

§ o Ira IP # & r l * 0^ n* t- 

ft # # f# 6 ft 5 o t tz & o 



6 

m £ tz it r (d & & & m m iz 

m 2 a H tz 7jk t «fc -5 t , 7a 

lift) # & d , » b © 

* ^ T f t- ^ ^ b ^ ;p ig is 
^;b4gS2©73f«j(ilSrlPllc 

& t\ b ^ ;b £j ie # g: m £ ft 
IrJ t m M & 2 "O © 77 fS] (c Fif 
i "T • 5 t , £ 2 b H fc jj* 

ft 3 » »IC#S , ? Od 

£ftfc££#®ft^ — ^ £ g 
, & M lT 3 *f Si @j ft © &i 
& M © Hi , 7j Ir] © f& ttf ) 

ft 3 o 

© PS ft ± is i^'t # fi 
ft 7 s - $ © M S # I 

£j 15 © 73 fRl C *t jfc "T 6 73 ft 

* n t> -r & # ii ft *>M# e ft 

^^ilftT'feoT^B^^^ 
T , 3>h^^h©fgt^i! 
o T & , £ £ & 1} ft #L II # 



WO 99/52072 









ft 




o 










tt 












> 


( 








j® 




) 






CO 






CD 


— 




JiK 


m 


fit 









$ 




IB 


fit 


* 




H 


tt 


IB 


IS 


IE 


* 


Hi 




a 


tt 


± 


IB 


m 


tt 


Dull 

CU 


IS 






o 












<£ 


-if- 




(C 






o 






> 


"f 




T 


CD 


m 


tt 




tt 


aa 


If. 




IS 


tt 






b 




IS 


> 


S 




£ 


fig 




f 






IS 








© 




■i 


> 


• 








± 










as 






as 








Wt 






± a 


L 


tz 








® 


tt 




— 


tt 


zr 


V 






# 






) 


( 






T 


Ji 


tt 




ft 


tz 


— 


iii 






V) 


u 




\Z 


la 


IS 




ti 


X 




* 


' 


[357 

IsJ 


@ 








® 






Gg 


tt 










CD 


gjj 


tt 




1 




X 




J: 




0 




K 






IS 




t 


■5 


<— 






<t 


*) 












CD 












IZ 


tt 




A 




U 


tt 




— 




ic 






a 


tt 


■ir 








St 






X 


± 


IB 








m 


m 










% 


iz 


ax 




A 




m 


tt 








tt 


t' 






fi 




t 


z> 


< — 






ct 


0 


T 


is 
fa 


6 



PCT/JP99/01845 

7 





*> 






as 












0 


£ 




IS 








9 


T- 






0 








^ 


X 


tt 


> 


± 


13 






CD 


m 


tt 




IS 


ifi 


IS 






ft 




0 


± 


13 






IS 


(c 


IB 


fit 




ft 


tz 




tt 




— 








£J 






* 


m 




S 






5^ 


— 




& 


— 




tt 




13 


ft 


? 




tt 




< 


-c 




ct 




0 


tz 






tt 














tt 




— 








■7 


h 






























& 








0 








* 


tt 








• 








( 








• 






•7 






tr 


) 


IZ 


ct 




tt 




— 




T- 




ct 




u 




* 






© 


n 


tt 









X 




ct 




L 








$ 


ft 


tz 


— 


BP 
















tt 


. 


& 


tt 




tt 






> 








ft 


J; 


0 


0 
















T 


tt 




Hi 


tt 






m 


S 


(C 




IS 






ft 


tz 








m 


to 


(D 




IB 


If 






IS 


(c 


-5- 






M 


tt 






ft 




0 




























0 












tl 


5 


OS 


tt 


ir 






9 




^& 







WO 99/52072 



PCT/JP99/01845 



8 







7 




ft 


X 




3 




ft 




— 




> 




© 




■ 










^ ft 




Si 






— 












o 




























< — 






m 


© 










— 
















X 


(± 


> 


± 


IB © 




m 


















wi- 
fe 










K 






ft 




o 








v 




















© 








& 




o 




© 


— 




, $ 








± 


\z 


A 




n 










iz 






T 








ft 




li 


ft £ 












© 






M 


in t 


_t 


\z 






x 








© 


ft 












( 




* 


Lf 


ft 






ts 






) 








V 










IN 


T li 










© 


T- 


& 




o 










(i 
















— 


V )l 






ill 








X 












X 






S 


t 












ft «fc 


■5 


o 


© 








& 








to 




to 


e> 


ft 










ft 


t> 




- 

d to 


£ to 




ft 




( 






ict 








ft 


t~ 


) 








© 


vt 








f 






© 


T* 


& 




o 




© 






iz 


it 










li 


&. 


S 






* 








IB 


if 


-r 






IS 




> 




(D 


IB 








c 


m 


^5 




x m 










m 






— 




± 


X 




to 






IS 


t 


if 










ft ct 


■5 


o 














ct 




T 






$ 


ft 


3 




ft 


(± 


? 






• V 






( 


2 


t: 








± 


) 


© 


OS 






— 






cfc 




X 


m 


to 




t 










L 


> 


2 


fit 








© 




ft 




— 




tc 




o 


T 


a to 


* 


« 






x 






o 






















T- 




to 


L 


tz m 


a 






© 


V 






it 






x 




> 






T- 








o 


2 


ft 












IZ 




> 




ft 




it 








(i 


1 






li 


0 


© 




r ft 






fit 




t 




o 


m 


ft 


OS 




■7^ 














© 


ft 




( 





WO 99/52072 



) 


> 






( 




is; 


) 


IZ 






X 




a 




t 




# 




u 








m 


b 










© 




(Rl 


* 




o 






m 


a 






£J 




© 




% 






it 






( 




CO 


« 












CO 






X 




b 






43 








ft 




0 




















3; 


L 


VN 






\Z 






T 


* 


as 






m 


b 


>< 


;u 






b 








± 


T- 


& 




U 




SI 


ft 




b 


^< 


;i/ 


IE 














i; 


© 






\Z 


IE 




fe 


fcfc 




43 


IB 






fit 




t- 


& 






£ 














$ 


n 


tz 


b 


a: 


£ fig 






& 


Vn 






IB 








(t 








fit 


b 










ft 


5L 




£ 


I,N 


■9 


M 






6 



9 















( 


m 








* s 


T- 






o 


in 






\,\ 


T 






± 








X 


1/ 




Jl 






















Ir, 










V 








tr 


) 


) 






o 






i: 








u 


IN 
















u 










iz 






X 




n 


tz 










m 


it 




L 




u 










1=1 


fc 


CO 














£ 


X 




> 


± 






fit 










-) 


o 


ft 


CO 


fit 
















L 




IN 


m 








©r 


t 






m 


m 






43 




A* 




$ 


i\ 


» 


> 




$ 




1/ 




)i 


m 






■f 




L. 


£ 




X 


£ 


t 


T 
















n 






IN 


o 





PCT/JP99/01845 



) 




m 




r 


-f 


— 




IB 








as 




IS 






© 






$ 




* 


as 


y 








n 






^< 






> 




CT 


> 


CK 




& 




® 












o 


< 


© 


~r- 

< 
























n 


«i 


> 


± 


IB 


4U 


IB 




as 










i: 


Fir 




u 


Id 








L 




VN 


fa 




ft 








f 




( 


© 






xz 








43 


1/ 






ft 


£ 


ii 


± 






< 




X 




> 








( 


IE 


© 


fS 


) 


iik 


± 




tz 


In 


o 












\z 






% 


19 


ft 




fb 




y 






iz 








% 


o 






L 






6 




ft 


t 


3 




if 


9 



WO 99/52072 



PCT/JP99/01845 





m 


1 


b 




(c 


*> 




o 


m 


ft 


© 


5 


$ 


y 


m 


i 


d 


m 


t 




© 


«■ 






s 


ft 


O 


b 


n 


C 






T 


(i 


ft 


< 


L 








o 














© 


^ 






ft 




— 










— 




y 




Mj 


it 




— 




( 




ft 












— 








IB 


if. 


-r 






® 




^ 


tr 


* — 










1/ 




• 


u 




u 








© 




> 


if 


tz 


ft 






@j 


HI 


i: 


z> 


ft 




) 


in 






ft 




Hi 


X 


t 






1/ 




;u 


tf 


Ji 






© 


— 




y 


HQ 










IB 


ft 


T 






$ 






t> 


-r 


tl 


T 


w 




M 






ft 


5 


( 


«r 


tz 


ft 





10 

^ T (i ft © S $ 

T £ ^ £ , & Wl © 

T $ Si $ ft S o ( 

ft *> -r < -f z tz 

w m % m m ? z> u 

© IB it © -p % C 

m M tc o u T , 

^ ;b • ? — # ) ( 

9 ( !✓ ^ ;u • 7 s — 

t> © T- & 5 o & # 

ft 5 o C © 0 

^ il/ T' S t) U 

r ft c * m m x- § 

n ? % z t & & tf 

o ^ T (i , & # # 

* l t ( & m £ ft 

t 5 : i: 

5 * © T- 5 o @ 

iS ft ^ - * ( 0 £ 

o ^ t li 12 I f - 

# li ft ^ — * £ ± 



tf 




< 








tl 


T 




■jr 




< 












ii 
















V 




m 


1 


d 




is 








3 






> 






© 


it 








il 




IB 










© 


it 


2 


M 




tb 


^) 


o 








IB 


I/O* 


L 


X 




-5 






0 




^ tf 


) 


(C 


> 




it 




) 




in 




L 




Ho 


H 














in 






(i 








Hi 


ft 




— 


a 


> 


2 


fit 








T* 






o 


± 


IB 


© 


in 


* 




(i 


T 


( 




t 




« 




» 


£ 


o 




ft 




m 


ft 








S 


ft 


Z> 


m 








■r 


— 


X 


) 




< 


o 










ft 


< 






ft 






® 


<t 




t 


u 


X 


> 




ft 


OS 




1^ 


< 


) 


tf 






IB 


ft 










© 












m 




L 






3 


S 







WO 99/52072 



& 


< 


X 




t 




) 


o 


X 






) 


n 


m 








X 


© 


if 












& 


a 


o 




© 










T* 


ft 


to 


L 


tz 


m 


r 


ft 










X 




& 


(c 






X 


& 


Z> 


o 




)i 




i 


X 


* 


SI 


u 










it 


1 


CD 


M 


















© 


* 




© 


u 






> 


m 










1" 






m 










o 










© 


— 


14 


) 


m 


1 


L 








tc 


J 


m 








) 








n 


its 


> 


m 




© 




$ 










(C 






1! 




CD 


A 




r 


ft 


14 






o 






© 


— 


14 


> 


m 


3 


( 








tz 


14 




o 


X 


CD 


gg 


m 


d 


£ 


> 


m 


T* 


© 


sg 


Be 


D 


£ 














a 


it 


> 





11 





ft 


7"' 







ifi 


13 


m 




T 


© 






In 








ft 




— 




# 


Iff 


tz 






> 






no 


ft 


y 1 






2 


AS 


1/ 


^< 




X 








«p 




2 


fi 






i: 




(4 


> 






in 




» 






> 






ifi 


ft 












ft 






;i/ 








$ 


ft 


tz 




fc 


(4 


£ 


© 


{ft 


s 




4: 




0 






tc 






b 


H 




<b 




1 


d 






{ft 


CD 


(ft 


m 


( 


M 






ft 








© 


15 












£ fig 


t 




£ 


$ 






e> 


ifi 




#> 


a 


H 






-r 




■5 








© 






) 


e 








ft 


CD 


{ft 


S 


e 










© 


T' 






O 




€> 


ft 




?g 


m 


d 





PCT/JP99/01845 





ft 


T 




«c 




( 


0 




J 




© 


H 




iz 






* 






ft 








— 












• 




St 


to 


U 








© 




^< 




T* 




to 


L 






ft 




— 




$ 


2 


fB 




?5 




L 


T 




n 


$ 


ft 


T 






o 
















> 


£ 


© 


II 






if 


© 


{ft 


m 




X 


© 




it 






< 




ifi 


© 






# 


BS 


t 


T 








tz 


it 




D 




$ 


© 




n 


J& 


■r 




15 








© 


X 


<& 




0 




© 






L 


T 




< 


if 


> 






31 




{ft 


© 


fft 






«l 




L 


© 










II 




L 


© 








L. 


© 








I* 


> 




D 






tB 




ft 


tz 





WO 99/52072 



PCT/JP99/0I845 



12 

^ * % & o x ft t z m ^ x & & t & & ® iiL w z n & l 

£H 2 ft tc £ £ If j& * T- <D ® ft L I4|t^ , 

& « £ & J8 U , 8gWlDi:U'rR©^SJ:D*** 

< * o is ,t d * /Jn $ ^ ffl & ^ u « m m £ ft 

5 I ^ L © ^ b t u 5 , 13 c g li , S§ gt d £ D 

^ i: * t; R 0 * g I; f L u I i; is ^ t t i § ^ t t u 

3 o £fi££ft*»#Lt±j5i (1®^) £ & £> ( £ 4> IS 

dcssns : fciti) o » 3 d H .tt d = 0 , D = 

00 ( & IS * ) i: U » £ T? , fro£i#£R©^#J(;:J8 

^ «»J t- ^ 5 . H£rt»fc£trffi3fK«W#IS:£;2rii 

ft &* J: in o 

ft t l ^ n m m m it , u # <d m $ , m m d , 
t-, * *> 3 a, , cfte>©fS(iMs 



WO 99/52072 



PCT/JP99/0184S 



13 





CO 


■n 


IR] 










60 






itL 


B 












fi 


■5 




to 




> 


ft 


£ 


u 


1^ 




II 


m 




(C 




IN 


X 


tt 




n 


ft 






SI 


S 




> 


± 


IB 


m 


ft 


© 


ft 


IB 


1f> 




IS 


(C 


IB 


ft. 


£ 


n 








© 


ft 




' — 










X 




to 


$ 


ft 








# 




m 


L 


T 












m 








•r 






is 




fi 


X. 


X 


l,N 




o 




CO 


t* 






IS 








ft 


© 


ft 


IB 




4^ 


® 




ill 




Hi 


ft 




— 






1)U 


31 


L 




& 


6 


* 




ts 


ill 




t 


$ 




% 


u 




in 


T- 


• 


& 




m 


n 


CO 


IN 


-f 


n 










X 








9 




\z 




2 


tt 


X 








ti 




m 




© 


ft 




— 






■Ua 




t 




t/N 




12 


« 


-r 




m 






ft 


IB 






IS 








X 






X 






o 








— 








(f 




t 


> 








* 






CO 






( 






X. 




1 0 


X 


1 0 


ID 




) 


(Z 




IN 


T 


> 


sa 










T 


2. 


( 




ft 






© 


L 


X 


in 




© 


s 








tt 




ft 






t> 






— 










© 


m 


) 


CO 


« 






vn 






( 






u 




tN 


fi 




m 


X. 








) 


ic 






CO 








& 










fii 


pjy 




l/N 


X. 




o 


± 


IB 


© 




ts 






m 


$g 


m 


( 






) 


(I 


to 




O 


X 




-r 




— 


> 




$ 


ft 




o 












© 






L 


IN 


* 








IC- 




IN 








jg 


ft 








s 




> 


± 


IB 






iJ 


ft 


IB 


fit 




a 




IB 


If 




ft 




SI 




© 


ft 




— 




• 








© 


•5 


*> 


ft 


* 




^\ 








■r 


© 




CO 


fi 


s 


& 












IS 




fi 


X. 


T 


IN 




o 


v — 










IS 




m 


ft 


© 


ft 




, — 






m 




t 




# 




IB 


fS 


-r 




ill 




ii 


ft 


IB 


fS 


& 


IS 






L 


T 


m 




X 






o 














































© 




7"* 










* 




m 


( 




a 


IS 




) 


© 












# 


Fir 




© 


L 




I,N 


m 






X. 


X 


IN 


2> 






0 
















IS 






6 




fi 


X. 






t 


# 




$ 




VN 


o 

















WO 99/52072 



PCT/JP99/01845 





< 


ft 


6 






m 










s 


) 














1/ 




Jl 


ffi 














-j@ 






Ex 


ffl 












3E 






m 


$ 








T 




ff 




m 












t 


X. 




m 


3 


b 




© 










ffl 












) 




( 




CD 






& 


B 












ft 




o 




m 




a 






b 




ft 




iS 




m 




£ 






f 


m 


) 






H 


% 




ft 






X 


u 


( 


d 


— 


a 


) 




4Q> 






i£E 


T" 


© 






D 


t 


L 


T 






b 


O 








( 


M 






) 


© 




t) 


> 


II 




ifi 




© 






ft 








L 






ffl 










© 


( 




fe 


*± 




ft 












PI 






R 


sn 




© 


fn 


IP 










o 




















fg 


3 


c 


n 






<T 




X 




( 


.£ 


fc 


(i 




ft 














(c 


II 




( 




) 














* 








© 








© 


5t 






5. 














o 



14 

3H#©&JIMF/r©#ffi ( (4 



© 






© 






© 






i 






(i 










© 






( 




m 


) 


© 




ft 




o 


L 






ffl 






m 


© 


S 






to 




ft 






O 


















> 




s 




m 


( 




tz 






ft 










tz 






ft 




j£ 








ft 


* 




) 


© 










S 






m 


( 


a 


< 


b 


) 






© 




















& 










(4 


( 


lj 




© 


s§ 




d 




L 


X 






a 




£g 




( 








) 










© 














t 


ft 








( 


D 




b 


) 






a. 






b 


CK 


v. 


© 




t — J 




is 


X 










j 




tz 




IS 




1/ 




T- 






© 




m 










•t 




P3 


) 










s 




m 






ft 


S 


o 
















ft 




£ 




{±1 


X 






r 




r 




d 




D 








R 


) 


















> 




© 












it 


ax 




1/ 








t 










n 


© 












{4 














© 






© 


ft- 




6 


r 


> 



WO 99/52072 







2 


> 


n 




s 




1 


tz 






t 


3 


'4k. 




10 


ft 




m 


ft 




M 






ft 




t 




s 


> 


4l 




>K 


m 


m 




CO 


ft 






o 














± 


12 


CD 


w 


ft 


to 


m 






J4 


S 


f 


b 


& 




o 


b 


ft 


b 








> 


*» 








CO 


*J 


*> 


fi S 


> 




« 




ft 




m 






fife 












ft 










m 


*r 




#l 




m 








»■ 




(c 


(4 


* 


m 






D 


£: 


f 


ft 


it 


«fc 




o 


1*3 








m 












# 


Fir 




b 








it 


2 


b 




(3 




t 










T 


& 




ft 




fit 






X. 




0 


b 




CD 


Won 
Tnu 




J 






ft 






fi 


w 


3 


E 






14 


i 










3 





15 





m 








* 






«e 








•5 




3 




ft 




— 






> 


ft 




@j 


ft 









• 










fi 


s 




CD 








w 


(3 


4. 




t 


3 






iz 


IE 


m 




ft 






m 




CD 


P3 








It 


4. 




CD 


fi 


g 






m 


-r 










& 




t- 




m 




ft 


« 






o 




t 


b 






3 


n 






( 


da 




4^ 




) 


CD 




m 


© 








m 
















*) 


3 




3 








m 




fi 










o 






m 


(C 






T 




> 




m 


m 


-r 




3 




tz 




tz 




o 


T 


3 




B 








ft 




2 




VI 


± 








^ its 


r. 


Z> 




m 








m 




fi 





PCT/JP99/01845 







T- 






























B 










tt 






CO 




fb 




b 


X 






m 


IN 




< — 




ft 




B 




tz 


14 








© 


ft 




t 


(4 


PR 




tji 


In 






% 


CD 






< 




+ 




CD 


-a 


) 


IE 


m 






ft 


(4 


3 


X. 






m 




< 


m 








ft 


tz 


& 




& 






o 




<D 


m 




d 


3 


« 




fi 




m 
















z> 


3 






(4 








B 


CD 




m 










m 


* 








A s 


b 


§ 


tz 










CD 






CD 






CD 






© 




t 


A* 


T- 






O 




ft 






3 


■fi 




( 




its 



WO 99/52072 



PCT/JP99/0184S 



•n 


ft 










ft 


> 




ft 


& © 


o 


m 


m 




ft 


tz 






Sj 


ft 






IS 


{Z 






ft 






M 


m © 


© 


t 










tt 




L 


> 




* 








Si 






* 


to 


f 








< 


t 


& 








o 


J 




Z> 


o 






















± 




b 






(7) 




s 


£ *> 












Id 






X 




ft £ 


ft 






-ft 










£J 






m 




E 








"7 


© 






& li 








iz 






L 






Si 


Ji « 












X 




fig 




ft 


£ $3 


9 






(J 




ft 


® 


ft 


IB 


is 


^ IS 








o 


X 




to 




n 


s 


& # 


m 






ft 




o 




© 




75 


£ H 






is 


> 






m 




* fc 
















it 


<fc 




T % 






§ 




O 




L 


§ 






ft 












■r 






■5 


C L 




SI 






a 






75 


n 


® 


(I li 


^ IS 


(I 








% 


ft 


$ 


ft 


tz m 


m 




f S 0 


5a 


m 




ft 


T- 





16 

15 ft ) i i f t: g | § ?> 







IS 


«tS8 




w 


ft 


IB 






ft 




— ^ 0 u 














fS 




m 7L % V 




;u 


© 












( is n ) 


t 






•5 










SL © j£ ® 








T- 







T 


<i 


> 


a? 






< 


ii 


> 




ft 


ft 






© 


ii ft 






o 


X 






^ 


is 






X. 




ft 




o 


M 


ft 




ft 




m 








O 












\z 






T 


(i 




± 


IB 




ft 






ft 






to 


■r 






m 


ft 










IB 






ft 








u 


ft 






H 










r 








m 










t 




<t 




> 


± 


IB 




15 


* 


li 


U 




@ 


ft 




5 IS 


ic 


J: 










(i 










■r 






t 


± 


© 


b 








l# 


o 






© 




r 






IN 


o 


















It 




© 


ft 


(3. 


AQ 




T 


> 


li 






( 




ft 


19 




) 






(i 






1] 


ft 










cfc 








to 





WO 99/52072 



PCT/JP99/01845 



17 

tl 5 i t ( ft IB fifc ) ^iiJTlijitS^H^Il 

y ^ ® ft £ l£ # il ft £ fi to t St ^ L T £ <fc ^ «, 2 * U 

< (i , I ft ^ , 3i y $; ® £ £ 

i: x * s; h & (d m 15 z m ft m ft a & t -a ^ l t * £ 

v^cd a io s t * ^ o 

c ® ^ BJi © S £ L <^ fl S6 ^ # tc & T (i , ± M £> £ 

S £ ^ f ^ - * £ *r ii li ft £ :n y y I ft (: I ia -t 

j; ^ o *r #i ® ft t y v m ft © u -r n &> & m ^ -r s <t 



a {3 








5 


i 






x 






0 






@ 
















T 




L 


T 


*> 






o 


































< 


(D 








$ 






y 








n 




Si 










\z 




i% 


T 




m 




& 


CD 


u 




;b 




IE 




/j> 


ft 


< 








to 




n 


m 


L 


> 


* as 


t 




1/ 




;i/ 






(D 






(C 






-r 










& 




H 




& * 


b 


t 




# 


Si 


ft 












$ 


r 


s 


OS 


ft 


& 


31 


& 


IS 


> 






± 


13 


Si 


ft 


ffl 










<fc 


•o 


X 








n 




m 


ft 








- * 




cfc 




T 




b 








II 


ft 


m 


ft 








t 










IS 






tz 


d 




#L 


m 












L 








o 














I®. 


ft 










iz 


cfc 




















B 


iz 








n 


IS 




Si 


ft 




ft 




X 






w 












it 




X 






1- 





WO 99/52072 



PCT/JP99/01845 







# 






5 


o 






± 


IB 


il 


ft 




— 




). 




± 


IB 






lj 


ft 


± 


IB 




ft 




— 




(C 




L 




± 


13 


u 


ft 




in- 




X 


> 








ft 




-r 




<— 














® 


tf 


X. 












© 




W 








ft 








m 


5 


is 


ct 






— 




iz 




ff 




y 


D 










IB 


it 










be 




ct 






t 


> 


& 


© 


ct 


-> 


id 


ct 


i> 




ft 




a 


£ 


s 


i 


V 








IB 


ifi 


m 


•t 








> 








© 


Z>* 




ft 












ft 


© 




ft 


© 






Urn 




X 








© 










© 






(2 


> 






[61 








x. 










± 


© 


'> 


& 


< 




ft 






5£ 


1" 









ct 




X 








n 




* 


to 


X 






-r 


5 


ct 




X 


* 


to 




*i 




— 




\z 


ct 


o 






to 




X 


y 




tu 




n 


fc 


b 




o 




ft 


OS 


ft 






tt 


tt 


z> 


- 


h 




X 


(d 




± 


M 


L 


it 




^< 




± 


m 


L 


tz 






T 


it 




ct 


o 


\Z 




> 




t 






# 


£ 






L 


M 


ft 








■ 






m 




$ 


n 


z> 


O 


-r 




ii 


> 


4 






n 












± 


X 








ft 




X 




is 


(D 




[pi 






(C 






X 


IS 




©> 




M 






© 


& 




*■ 




o 












ft 




ft 














© 




iRl 


t 


|5] 










2 












t 




ct 


0 






3c 







lj 


m 


( 




ft 


M 


ft 


t 


ct 




o 






let 




M 


ft 


© 


X. 












ti 






ft 


n 


ft 










© 


lS 


ft 


& 






t 


X. 






n 


ft 








o 














© 


u 


ft 


& 


m 






© 


lj 


ft 








Z3 


> 




— 








m 


t 




X 






o 










(D 










M 




t 


to 




1 




© 






iz 


ft 














X 


& 


© 


X- 










ih 




tt 




■r 




15 


[Pi 


\z 


■r 






s 






ct 








m 


* 






IS 




> * 


© 


15 












fpj 


T- 


th 




o 










y 


i/ 








u 




© 


M 






43J 


m 


-t 





WO 99/52072 



PCT/JP99/01845 



19 



<— 






x 






3£ 








-5> if§ 


& tz 


it 














-t 










X 




z> 


o 


















& tu 




-5 


— ^ 




tZ 




o 


X 


ft 




M 




© 






, & 












S'J 


X 




5 


o 




< 


© 




m 


it 






tz 


9 




L tz 












ft 




"5 





l: 1 L f; t 1 § i ^ I ft t t M o 







T 


5 




ft 


X 








> 


± 


IB A 




M 




■7- 












T 


> 








ft 


© 


b 








12 


© 


4> * 


< 


t 










* 


fcB 


u 


3 


* 




L 




b 








ia 


© 






tz M 


























t> 






ft 


Si 






— 






£. tf& 


-r 








y 


is 








fig 




n 


tz 


& 




m 


it 


:r 






tz 








> 




ft 


M 




* s 


















tz 


@ 




© 






i: 
























T 




% 




© 


X 


&~ 




o 
































± 


13 


© 


b 




;u 






© 


3r 


fR] 


tz *r 




■r 




15 






> 








tz 


It 




b 










© 




ft 






b 






43 


12 


© 




fRl 










-n 


IS] 








o 


b 








12 © 






$ 


A s F/f 








.± 


© 






tz 


o 






© 


H 




ft 


& 


f 










tu- 




L 




0 








ft 


Si 




# 




m 




X 


IN 














rn 




fc 


m 




T- 






o 






jg 


& 






& 


O 






t 








ft 


© 




& 


© 


a 










® 










© 






fit # 


PfX 




L 










m 







mm, %mfe&m±(Dwm, m m m & m ± x & x & 
•o m £ l § ^ fi ^ @ x. t n m % z u o o 

^ ^ - > fM«) © is j£ a s ^ m x % & k , m 



WO 99/S2072 



PCT/JP99/0184S 



20 

ft # ffi ffi X & 5 t t * c , . « ^ , 5a a # AS H T* $> £ o 

^ 1 ^ I o 1 « , ^ § $ f I: o u t ffl $j n ^ % ^' i,\ 
o flJ! g Ifr , MX?(0^a©«fSSItl:<<, £ 

- £ IS J!8 t (i , ±ia^^-®ft7 :r -^(3£^^T, 

© fig 51 m # a £ ft £ BJ! <b C & § o 

± IB i i i l: tt ± 12 A * 1 fl r - ^ l: i o t I 
£ft52*&«j©li&£*8#i®&jc«;faT«;js-r.5 c t 

fill © H 5E a t* it , ft m * ft , L 
, £fc&M&o£:©jW©ffiS£, ±12X^7®^^- 





(I 






X 






ft 


5 






© 


® ft 




tz 


it 


± 


IB 


A 






:r 








e> a 


tB 




ft 








m 




± 


(C 






-r 












IS 




e> ft 




O 


































© 


ft 






















> 






© 




^ , 












© & 










H 


■r 












A 




■f 




IS 






<b 




is w- 




ft 




0 


































© & 






S 


tt , 


*T 










it 




>X 


m 




© 








ffi 


a 


© & 


"i 


> 


*T 


^ $5 


(c 




ft 




R 






tz 


it 


R 


991 ff^ 




CD 




m 


t 




© 


ft 




, R 




tz 




R 


9D0L 


© 




to ffi 


m 


© ft 








& 


© 


m m 


3 


H 


R 


IS © 


ft 




> 


ft 




#9 © 


m 




n 


© W 


4fff 


t 


ffi 


a 


© 


ft £ 


> 






, 35 


ffi 








ffi 






15 


|R| 


m 


© ft 



C fiJ ffl X § 2) , 



WO 99/52072 



21 



PCT/JP99/01845 







© 




SB 


© 








ft 


© 


4$ 


m 


(4 




@ 




# 




U 




m 


IS 




© 




m 










— 




m 












T- 


& 




0 


o 














m 


® 




10 








m 


































i 


a 


® 


(4 




ft 


il 


ft 


© 








m 


1 


b 


m 


*» 


h 




i 


d 


m 


14 


< — 


© 


*f 


* 


M 


ft 








X 




m 




ft 






ft 


jij 


ft 


© 








T 




© 


t- 




Z> 


o 






































ft 


2 


a 




(4 




ft 


m 


ft 


© 


fte 


CO 






J 


S 


2 


b 


n 


(4 




© 


n 


ft 


il 


ft 


(C 




^ 






m 












m 


ft 


© 


m 






-? 




© 


X 






o 














































m 


3 


a 


H 


14 


& 




© 






15 








* 






© 


> 


m 


3 


b 










3 


d 




{4 








ft 


tz 








ft 


© 


m 






t 




© 


X 






o 




























- 


















ar 


4 


m 




OS 


ft 






as 


8 


(C 






t 




X 


m 






m 


ft 






fig 






tz 














■f 


o 






























5 


m 


{4 










© 


— 








© 


H 


& 








m 


© 






ft 


« 








f 




D 








X 






o 






















in 


6 


n 


(4 






@ 


ft 


© 


— 








-r 


o 






















7 


n 


(4 


1/ 






40 


BE 


© 


* 


m 


© 


tz 


to 


© 










© 


— 








* 


o 












































m 


8 


a 


H 






£§ 


8 


h 


n 


(4 


* 












© 


il 


m 


© 


m 












1/ 




;u 




@2 


© 




iRl 


£ 


© 


69 










o 












m 


9 


® 


14 










ft 


















£ 


© 


13 




© 












© 


T" 


'& 


5 


o 

































WO 99/52072 



PCT/JP99/01845 



22 



ft 10m 


it & 


$ 




m t" 


4 








tz u 








TP 


f o 










1 1 d HI 


& 


& 




© 


51 t 


# © 








-r o 


I 12a 


EI 33 


<£ 




112b 


0 










& s 






ft 




^ m z 




7 


D 


- ^ -v 




h 




$> 


^ o 













13aE*«kt5«13b@ttt^5iEe*<3!)^*«l*^-r 



o 





1 


140 




+ 








IP 






-r 






& 


$3 


© 
















li ^ 








-f 


o 
































m 


1 50 


it 






© 










o 




T 


y 


US 




© 




m 


& 


± 






It 5. 








IS 






[6] 


© 






m 


f 


o 


















1 6 m 




u 


ft #L 


3 






(C 














Hi 


© 


ft 


© 








-r 


y d 




3- 


— 


h 








o 




























i 7 m 


t± 








© 






© 












o 


















fcfc 


w 


It «L 


a 






© 




© 


















f 




D 




^7 0 




h 


•S o 



































£©Hffi0!liiBGA (ball grid array ) , ? tn t) 

5 I (Large Scale Integration ) <D y *r — i? % M 

6 5 o (i A, 7tf ^* — >>i/ ( & A. tz ^ > 7 Z <3 ts ) ifi i£ ISefe U 
fc * © & 3 © H #J T* l± ^ £ - )l t v^ a & © £ f 



WO 99/52072 



23 



PCT/JP99/01845 





L 


X 




















-t 


5 




© 


T" 






o 












4 


n 


(± , 


iS 


ft 


m 








(I 




la 




ft 


-5 




ft 


7 1 * 


— 








t 




fc 46 


© 


*g 




& 






& 


© 


X" 






o 




















*r 


Si © 


m 


tfc 


1 8tt 


> 








( 


H 






) 


tc 






X 




BS 

/»»* 


st 


gp 


16 h 


X 


ft 




& 


gp 


1 7 


i: 


© 


m 






$ 


ft 


T 






> 


X 




% 




gP 17© 


T 




ft 


S 












20# 


SB 


s 


$ 


ft 


T 






O 


X 


ft 


m it 


gp 


1 6(i 










X 


ft 








<fc 






tE 


18 £ 




t 


X 




& SB 




1- 




o 


a 




1 8 £ 


m 




t 




X 


ft 




X 






& 


gP 


1 7 7? 






ft 


(C 




SI 




ft 




o 








2 0 ii 










ft 




RT 


m 


it ft 








u 


X 


> 






^ 






— 




© 




gp 




as 








-r 








Of 


m 


£ 




to 


T 


u 


ft 














U 


> 


n 


& 








C 






•r 




o 






























5 




li i® 


ft 




31 




■ 






m 


ft 


fit 








-f 




© 








O 














































m 


ft 


& 


n SI 


s 


it 


> 


m 


ft 




ii 


g(5 


2 




1! 


ft 


* 




y 


3 




m 


ft 


& 




gp 


4 , 


ft 


ft 


SO 


ft 






•J 


5 


> 












6 


J 




m 


gp 


i i 


I 




-f $ 


> 




m 


gP 


1 2 






— 






TP 






1 3 


J 


I 


/ 


0 






h 


1 4 & 


if 










fig 




ft 




O 




















m ft 


A 


* gP 


2 




> 






"7 


2 0 


e> 


© 






D 




l& ft 


ft 










*>* 


* ;i/ 


@y 


ft 


7* 






(I 


m 




f 








© 


A 


/ D 








& 








T 






o 


m 




A 




gp 


2 








T 




m 




ft 




7^ 




















^< 




Mi 


ft 










OS 


ft 








3 


(3 


IS 




ft 


3 






m 




•r 






A 
















ft 



3 o 



WO 99/52072 



PCT/JP99/01845 



24 









j® 








'J 


5 


J4 


> 






t 






ft 




it 






to 


■r s 




li 


ft 




— 






IB 


IS 


-t 


S 




© 








0 


« 


© 








5 © 






n 


ft 




— 










H 


© 
















li 


ft 


© 










£t 


a 


1 3 




© 






II 


© 














ti 




o 












M 


ft 


© 


» 








;u 




8 


t* 


*^ 


h 




m 


to 




ti 








li 


> 


Z\ 


© 




^E 


U 


5 


(4 


l 


i® 


m 






1 6 










it 


3 2 t* 




h 




IB 


IS 


X 


§ 






© 




& 


z> 


o 




























^E 


U 


6 




(4 & 


s 












— 




a 






m 


1 3± 




ft 








it 




© 


7" 






h 


• 




— 




> 


% 


© 


m 






B £ 






■x 


— 






W 








tl 


X 






o 






















tl 




* 




u 


5 


J 


6 








n 


m 




^E 




3 


(4 






ti € 


tl 




h* 






/ 




— 






A' 






if 




X 




an 


gP 


1 1 (C 




Ira $ 


tl 


T 






> 






gp 


11 


e> 


© 








«k 










> 




*j m 


gp 


1 2 




© 








> 




ft 










T 


> 


IB 


ts 








£ i® 


ft 


as 




gp 


4 




m 


tl 


•t 




o 






























ft 


as 


tl 


gp 


4 


it 












3 




5 


> 


6 






© 


m 




— 






a 


fig 




s 


f 


a 




ft 




fi£ 








> 


D 


/ 


A 




& 










> 


* 






0 


% 








& 


3E 










m 


© 


in 


ft 


fi ^ 




£ fi£ 


L 


T 




— 










s 


1 3 




iH 




? 




o 














35 


gp 


1 1 


it 


> 






c 


P 


u 


7 


> 


R 


0 


M 


8 








R 


A M 


9 










fig 




ti 




o 




m 


gP 


1 1 


14 


$ 










© 


fc 


to © 






© 




HI 




c 


p 


u 


7 


iz 




ft 




-fr 






to 


© 


$J 


m 


7" 


□ y 


■7 


A 






> 




h 






$ 


tl 


fz 


;\ 




K 










1 0 £ 










0 


c 


P 


u 


7 


(4 








K 


7^ 








1 0 (C 




> 






— ;u 



WO 99/52072 



PCT/JP99/01845 



25 





tl 


tz 




7* 




7* 


"7 












X 


y 


7 


h' 


b 


7 


/ 




— 


7 




7. 






L 


X 


± 




U 










3 


y 


5 






V 


6 




T 


7 


-fe 


7. 


L 


X 






m 


ft 


#i 


T* 


ft 




S 




± 


© 




(4 


^ 


tz 




— 


)]/ 


© 






© 


m 




m 








U 






© 










— 


* 


ft 






n 


1 3 




til 




-t 




o 








































I 


/ 


0 








1 4(4 






— 




— 


h* 








7 


& 




© 


A 


7J 






y 


ft 




n3 IS 




S 










© 










7J 


SB 








■r 








© 




© 


X 






o 


A 










(4 


> 


\k 


m 


<r 




& 








■¥> 










© 


IS 




-T 


— 






A 






tl 


% 


o 




7J 


S3 




(4 


> 


7 


7* 




)l 


ft 




tl 




ft 












& 


m 






tl 




O 










6 




a 


li 


ft 


* 




U 


3 






m 


$ 


tl 


T 














b 






@j 


ft 








Id 


J: 




t 




to 




ti 




n 


ft 


© 


— 








1" 










a 


o 






f@ 


© 


(4 


^ 






— 




2 1 © 


li 


ft 


* s 


# 




( 


S 


IS 


© 




ft 


) 






i> 






< 




tl 


X 






O 


(4 


^ 


tz 






)l 


2 1 


© 


H 




© 






(4 


i 


(4 


^ 




** 


— 








© 






h* 


2 2 © 


m 


ft 






o 


T 






*» 


© 




ft 




o 


** 






2 2 © 


gj 


ft 


14 


i4 


^ 


tz 




— 


;i/ 


2 1 © 




ft 
















o 






















C 


P 


U 


7 


14 




» 


6 


H 








tl 




«k 


■5 




A 




@j 










T 




& 


A/ 


tz 






;i/ 










tl 






tf 








© 










r 


k 


( 


k 




1 




6 


) 












o 


€• 1* 


£ 






r 


k 




S3 


i\ 


X 


> 


m 




v 


£ 




> 


7* 


b 










;u 


m 


ft 






7 


© 


b 




)V 






© 


15 


IrJ 


t 










m 


tB 


T 




0 


c 


P 


u 


7 


(4 








y 




m 




tz 


b 








IE 


© 


n 


IRl 


iz 


?& 






IS] 






*> 


» 






© 






© 












-f 


3 


( 


'& 




1- 






o 




> 


u 







~WO 99/52072 



PCT/JP99/01845 



26 



43 


ie 


CD 














m 




± 


© 


^3 




IZ 






T 


© 






to 






m 




ft 




) 


0 


& 




© 


B 


& 










• 








1J 


ft 


T- 




D 


y 






1/ 




)l 


14 


If 




L 


tz 












© 








(Z 




US 


? 




O 


* — 


© 




■5 


IZ 


L 


X 




!& 




ft 


tz 


& 


to 








— . 




(4 




to 




ft 








5 


IZ 




m 




ft 




( 


'& 




t 




«t 




\z 


> 






;u 


(4 




* 


I 


fc 


C 








ft 


T 




< 


) 


o 






iB 


ft 




— 




14 


M 




* 




iz 


i/ 


^ 




• 


= r 


— 












ft 




— 










T 








U 


> 


& 


to 


© 




& 


> 












u 


^. 






ft 




-r 




— 




fc 






T 


4t 




f 






fc 




X" 


* 


% 


o 




















It 




m 




1*3 


© 






T 


© 


m 


m 




o 




t 


© 






;i/ 




IE 


© 




aj 


> 


& 


s 


& 








ft 


© 


ft 


m 




H 


7 


t 




fc 


3 


c 


p 


U 


7 


(4 


lie 






ft 


© 




ft. 


© 


& 


CJ 


l^ 


i 






(i 


m 








;i/ 




t> 


o 


Si 


St 


© 




ft 








b 




;u 


fc 


ft 




© 


L 






fi 




^< 




fc 


© 


It- «t 








> 


m 
























h* 


2 2® 


n 










f 






if 








*j 








o 






















n 


ft 




m 




ft 


[z 




It 








ft 










« 






0^ 


-r 






tc 


} 




to 


m 


ft 


© 




$ 


& 














to 




ft 


iZ 






< 




-f 




© 






© 








a 








T 






t 




o 












1J 






— 












b 




JV 




IE 


© 


* 


ft 


jut 


S 


X 


(i 








«i 




1*3 


© 




® 




* 








% 


© 


jij 










fc 


T 




Fir 










© 


m 




is 










X 












ft 


o 


T 


> 


X 


> 


Y 




$A 




iRl 


© 


b 








IE 






ft 


L 






ft 












ft 








T 


AS 






(C 




m 








if 






^< 






E 






to 




0 






fc 


X. 


fc? 


HI 


7 


H 


iz 




■t 




-} 




9 




m 






( 


X 




y 


) 



WO 99/52072 



PCT/JP99/01845 



27 

£j SE d x (x, y) , dy (x, y) it , % ti % ti , 

& m m (d m & ( w z z ) v ^ » i & m ^ x , ( 1 ) , 
(2) c i o ia$ n s, 

dx(x,y)={I(x+l,y-l)+2-I(x+l,y)+I(x+l,y+l)} 
-{I(x-l,y-l)+2-I(x-l,y)+I(x-l,y+l)} 

- ( 1 ) 

dy(x,y) = {I(x-l,y4-l)+2-I(x,y+l) + I(x+l,y+l)} 
' MKx-l,y-l) + 2- I(x J y-l) + I(x+l,y-l)} 

- * ( 2 ) 

X$4, Y|fi^[p]^(Db^;i/^@E{i, ^ ? n d x ( 
x, y) , dy (x, y) X#, Y 

IS^[r1(c[ri^o^^ h ;k; J; d i t ^ ti 5 o u A 5 o 

x , ' m m g tc • * it ^ i/ ; ft.uu, y la ^ 

|£g ^ © ^ * Nlffl^iSCtoTit^fti. J$ ^< ^ 
b ^ tf> * £ 2 E i (x, y ) li^Sf^i^n, £ |6] 

Ei(x,y)=V (dx(x,y)) 2 +(dy(x,y)) 2 - 5£ (3) 

fg8allfre>fji8hia(;i J m M g e £ ^ <D i£ 6* © li 
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d x ( x , y ) < 0 -o dy(x,y)>0 & £> fcf 

Ec(x,y)=-arctan(dx(x,y)/dy(x,y)) — i£ (4) 

dx(x,y)>0fro dy(x,y)?4fr«:6'« 

Ec(x,y)=18 0-arctan(dx(x,y)/dy(x,y)) - 5£ (5) 

dx(x,y)| 0 * o dy(x,y)< 0 & e> « 

Ec(x,y)=360-arctan(dx(x,y)/dy(x,y)) - 5£ (6) 

d x ( x , y ) > 0 fro dy(x,y)=0 & £> « 

E = (x,y) = 180 - - SC (7) 

d x ( x , y ) ^ 0 fro. d y ( x , y ) = 0 & £ fcf 

E c ( x, y ) = 0 . ... a ( 8 ) 

dx(x,y)=0 fro dy(x,y)>0 & e> 

E c ( x , y ) = 9 0 - 5£ ( 9 ) 

9 @ fc* , m 6 H £ ^ -r A # Si ft © 5 *> , tfc £ 8i a 

, & /ui*#-)],<Dw&<Dm$tmtx4 k © p ft © & i& 

M i: i s ^ cf ft T l> 5 o d0«|fP*£±©fta/5ei, e 2 
, F 2 tifcbtT^^fttlvSo 
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